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ABSTRACT

Diazinon and chlorpyrifos are commonly used insecticides that can be toxic to aquatic
organisms at relatively low concentrations. _Other studies_have.demonstrated that-these
insecticides 0ccUT i urban creeks of the Bay Area at toxic concentrations, however, no
/n/"nonitoring prior to this study had been conducted in the upper Petaluma River Watershed.
term-related and dry weather samples were collected from river, creek,.and-stormi drain
sampling locm&PetalumﬁmeMﬁon All samples were
analyzed for diazinon and chlorpyrifos using the enzyme-linked immunosorbant assay
(ELISA) method. Results indicate that dry weather flows did not contain considerable
concentrations of diazinon or chlorpyrifos. However, approximately 50 percent of samples
collected from storm-related flows contained potentially toxic concentrations of either
diazinon or chlorpyrifos or both. Residential and commercial land uses are dominant in the
drainage areas of the sampling locations with the highest concentrations.

INTRODUCTION
Background

Diazinon and chlorpyrifos are widely used organophosphate insecticides. They are sold under the generic
names “diazinon” and “chlorpyrifos” or as active ingredients in a variety of insecticide products. These
products, which are sold as liquids, granules, dusts and sprays, are primarily used to kill ants, spiders,
fleas, and grubs. Diazinon and chlorpyrifos are among the most widely used pesticides in the

residential/urban setting and are used in agricultural crop protection. In additior\{ ,chlorpyprﬁo.sfis{n active
ingredient in some pet flea shampoos. ———
e

RS

Diazinon and chlorpyrifos in surface water systems (i.e., creeks and rivers) are of particular concern
because they can be toxic to aquatic organisms at relatively low concentrations. Tests conducted on storm
water runoff samples collected from Alameda and Santa Clara counties have demonstrated that samples
are often toxic to small crustacean test organisms (Scanlin and Feng, 1997; Katznelson and Mumley,)?“
1997). The San Francisco Bay Regional Water Quality Control Board has proposed that the San
Francisco Bay and some tributary creeks be designated as impaired waterways due to the identified
toxicity associated with diazinon (Mumley, 1999). The Petaluma River was not included in the proposed
designation because there was no data available for that system (Tang, 1999).

The San Francisco Estuary Institute (SFEI) Regional Monitoring Program' indicates that water quality
at the mouth of the Petaluma River is among the worst in the Bay Area. More exceedances of State water
quality objectives were identified at the Petaluma River monitoring station than at any other station
(except Coyote Creek in the South Bay Area) (Figure 1). This characterization is based on only one

sampling location at the mouth of the River and provides no information on where the problem areas may
be within the watershed.

" The Regional Monitoring Progran and the SFEI is turther described under the “Previous Work™ section of this report.
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SAMPLING LOCATIONS
Petaluma River Watershed
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Watershed Description

The Petaluma River, which discharges directly to San Pablo Bay, drains an area of approximately 146
square miles. The basin is composed of hilly uplands in the headwaters and relatively flat lowlands on the
valley floor. The Petaluma River is a tidal estuary that is regularly dredged between the downtown turning
basin (just downstream of the Balshaw footbridge) and the river mouth to maintain adequate depths for
commercial and recreational boating (Figure 1). The Petaluma River and its tributaries near the
confluences contain water year round. During wet years (1998, for example) many of the tributaries flow
year round. However, during dry years most of the tributaries stop flowing some time during the summer.
Mean annual rainfall in Petaluma between 1948 and 1998 was 25 inches (WRCC, 1999).

Dominant land uses in the Petaluma River basin include residential, commercial, and industrial
developments, open space, and agriculture (mostly dairy farms, cattle and sheep ranches, and poultry
production). The City of Petaluma, Tocated in thie central to upper portion of the basin, supports a
population of approximately 50,000 people.

Previous Work

Based on review of available documents and discussions with people involved with water quality issues
in the North Bay region, there appears to be no existing data regarding the presence or absence of
diazinon and/or chlorpyrifos in surface water in the upper Petaluma River watershed. Diazinon and
chlorpyrifos concentrations have been evaluated in the Petaluma wastewater treatment plant influent and
effluent. 1In addition, the Regional Monitoring Program for Trace Substances (RMP) conducted by the
SFEI, monitors the San Francisco Bay for the presence of diazinon and chlorpyrifos and many other
constituents. Monitoring conducted at the wastewater treatment plant and by SFEI is described below.

Wastewater Treatment Plant

The City of Petaluma operates separate storm drainage and sanitary sewer systems. Storm water runoff
enters gutters, culverts, creeks, and eventually the Petaluma River without treatment. During storms, a
significant amount of storm water can enter the sanitary sewer lines through infiltration and inflow. This
can occur when rainfall infiltrates the ground surface raising groundwater levels. A leaky sanitary sewer
line below the groundwater table can allow infiltration of up to 100,000 gallons per day per mile of sewer
(Metcalf and Eddy, 1972). The occurrence of substantial infiltration and inflow to the Petaluma sewer
system is demonstrated by the fact that the average dry weather flow to the treatment plant is 4.5 million
gallons per day and the peak wet weather flow 1s 30 million gallons per day (Brown and Caldwell, 1993).
Treated effluent is discharged to the Petaluma River during the winter (October 21 through April 30) or
used for irrigation of agricultural land and golf courses. Therefore, it is possible that diazinon and
chlorpyrifos in storm water, as well as sanitary sewer sources (e.g. disposal of unused products, pet flea
shampoa), could enter the sanitary sewer system, undergo treatment, and the residual amounts discharged
to land or the Petaluma River.

The City of Petaluma, through U.S. Filter (the operator of the municipal wastewater treatment plant),

participated in a regional study conducted by the San Francisco Bay Area Pollution Prevention Group
(1998) designed to characterize treatment plant influent and effluent for diazinon and chlorpyrifos
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concentrations. A total often treatment plants located throughout the Bay Area participated in the study.
During August 1997 and March 1998, samples of wastewater influent and effluent were collected on a
daily basis for seven days at each treatment plant and analyzed for diazinon and chlorpyrifos using the
enzyme-linked immunosorbant assay (ELISA) method.?

The result for the Petaluma plant are summarized in Table 1. Based on these results, it appears that
diazinon and chlorpyrifos are consistent components of the sanitary sewer waste stream, and that the
treatment process is effective in reducing effluent concentrations of diazinon, but less effective in reducing
chlorpyrifos concentrations.

Table |
Concentrations of Diazinon and Chlorpyrifos in
Influent and Effluent from the Petaluma Wastewater Treatment Plant

Date Samples | Influent- Diazinon | Effluent- Diazinon | Influent- Chlorpyrifos Effluent-
Collected (ng/L) (ng/L) (ng/L) Chlorpyrifos (ng/L)

August 1997 950 91 63 25

March 1998 454 18 51 28

Source: San Francisco Bay Area Pollution Prevention Group, 1998.

Note: Samples analyzed using ELISA methodology.
ng/L = nanograms per liter (parts per trillion)

Regional Monitoring Program for Trace Substances

The San Francisco Bay Regional Water Quality Control Board (RWQCB) is the State agency responsible
for regulating surface and groundwater quality in the San Francisco Bay and its watersheds. The
RWQCB, recognizing the need for regional long-term monitoring of water quality conditions in the Bay,
facilitated the creation of the Regional Monitoring Program for Trace Substances (RMP). The San
Francisco Estuary Institute (SFEI) was chosen by the RWQCB to administer the RMP. Since 1993, the
SFEI has conducted monitoring activities and published annual reports containing their findings. The

RMP includes the Base Program monitoring activities and Pilot and Special Studies conducted to address
specific concerns.

Base Program Monitoring Activities

From 1993 to 1997, the Base Program monitoring activities related to characterization of the presence
of diazinon and chlorpyrifos in the San Francisco Bay have consisted of three sampling events per year
(February, April and July/August of each year). Sampling is conducted from a boat at approximately two

dozen predesignated sampling locations along the “spine” of the Bay. One of the sampling locations is
at the mouth of the Petaluma River in San Pablo Bay (Figure 1).

? The ELISA method is discussed in further detail in the “Methods” section of this report.
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Diazinon and chlorpyrifos concentrations have been measured in surface water samples at the mouth of
the Petaluma River during each sampling event. The results for this sampling location are summarized
in Table 2. Based on review of this data, it appears that discharge from the Petaluma River contains the
highest concentrations of diazinon during the winter-period (February),’ whereas trends in chlorpyrifos
concentrations are less clear. Although concentrations of diazinon and chlorpyrifos identified in samples
collected from the mouth of the River do not exceed existing water quality guidelines (Table 2), the
concentrations were 30 times higher than concentrations identified in samples collected from the Golden
Gate sampling station (SFEI, 1997). This concentration gradient indicates a considerable source in the
Petaluma River watershed. The source of these contaminants is not identified by SFEI.

Table 2
Summary of Analytical Results for the
Mouth of Petaluma River at San Pablo Bay

Total Diazinon Total Chlorpyrifos
Date Sample Collected (ng/L) (ng/L)
2/7/94 13.92 0.679
4/26/94 2.60 0.048
8/22/94 0.73 0.034
2/13/95 11.15 0.253
4/19/95 4.40 0.450
8/21/95 0.64 0.003
2/12/96 12.13 0.006
4/22/96 7.77 0.300
7/24/96 2.50 0.009
Water Quality Guidelines - -
Salt Water 4-day average' 40 5.6
Fresh Water 4-day average' 40 4]

Source: SFEI Website. 1998.

Note: Samples analyzed using gas chromatograph. For detailed description of
analytical methods seeSFEI, 1997.

‘ From California Department of Fish and Game in SFEI, 1997. Salt waters

are those with salinities greater than five parts per thousand (approximately
equivalent to 7.500 wsmhos/cm). The 4-day fresh water criteria for
chlorpyrifos of 41 ng/L is listed as a “Recommended Criteria for Fresh Water”
for protection of aquatic life by the US EPA in Marshack, 1998.

2 From RWQCB in SFEI, 1997. Fresh waters are those with salinities less than
five parts per thousand (approximately equivalent to 7,500 s:mhos/cm).

> This trend is similar to most sampling stations throughout the Bay Area.
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Pilot and Special Studies

The RMP collects samples three times each year at one location directly relevant to the Petaluma River
Watershed (at the mouth of the River). The RMP data demonstrates that diazinon and chlorpyrifos
concentrations vary dramatically at some sampling locations with time. Elevated concentrations of
pesticides in the Bay system tend to occur in pulses as the contaminants enter and then flow through the
system. The RMP is conducting special studies at particular locations where many more samples are
collected (relative to the sampling frequency of the Base Program) to further document event-based
episodic toxicity. Pulses of pesticides (particularly diazinon) have been demonstrated to associated with

in toxic conditions at particular locations that may last up to several days (SFEI, Pesticide Work Group,

1999).

DIAZINON AND CHLORPYRIFOS IN THE UPPER PETALUMA RIVER WATERSHED
Objectives

The primary objective of this investigation was to determine whether diazinon and/or chlorpyrifos occur
in creeks, storm drains, and the Petaluma River at concentrations of concern. There are two parts to this
stated objective:

1) Characterize the variability of the concentration of diazinon and chlorpyrifos in creeks, storm
drains, and the Petaluma River. Water chemistry and pollutant concentrations vary with space and
time in natural water systems. That is, samples collected at the same time from different locations
within the same creek or river are likely to have different chemical characteristics and samples
collected from the same location at different times are likely to have different chemical
characteristics. In addition, the sources of diazinon and chlorpyrifos fluctuate with time as users
apply these products in different locations at different times. Therefore, it is not possible to
identify a single consistent pollutant concentration for the waters of the upper Petaluma River
Watershed. Selected samples for which concentrations have been determined by an analytical
laboratary must be viewed as indicators of variability within a constantly changing system.

2) Determine whether the identified concentration ranges are “of concern.” This determination
is subjective (even water quality objectives established by regulatory agencies have a subjective
component), but generally focuses on evaluation of potential impacts to beneficial uses of the
waterways. The RWQCB has identified beneficial uses for Petaluma River and its tributaries as
cold freshwater habitat, marine habitat, fish migration, navigation, preservation of rare and

endangered species, water contact recreation, noncontact water recreation, fish spawning, warm
freshwater habitat, and wildlife habitat.

It is unlikely that elevated concentration of diazinon and/or chlorpyrifos would have any impact
on navigation. Furthermore, surface waters of the Petaluma River system are not identified as
municipal, industrial, or agricultural water supply sources, and therefore impacts to existing water
supply systems and users is unlikely. The remaining beneficial uses that could be impacted can
be divided into two broad categories: 1) impacts to aquatic habitat and organisms, and 2) impacts
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to contact and noncontact water recreationists (e.g., anglers, boaters, people or pets swimming
or walking in the water, pets drinking the water). If identified concentrations of diazinon and/or
chlorpyrifos in the Petaluma River system could be interpreted to be a source of impact to aquatic
organisms or water recreationists, then the concentrations would be “of concern.”

In addition to impacting beneficial uses, concentrations of diazinon and chlorpyrifos in surface
water would be “of concern” if they exceeded established water quality objectives. In general,
water quality objectives are established to protect beneficial uses. However, numerical objectives
for diazinon or chlorpyrifos are not included in the San Francisco Bay Water Quality Control Plan
(1995). Nor does the California Toxics Rule (US EPA, 1997) contain water quality objectives for
these compounds. The only water quality objectives available are those proposed by California
Department of Fish and Game (for diazinon) and by the US EPA National Ambient Water Quality
Criteria (for chlorpyrifos) (in Marshack, 1998). These values are included at the bottom of Table
2. Since both salt and fresh surface water systems occur in the upper Petaluma Watershed,
numerical guidelines for both are provided in Table 2.

Methods

The monitoring program focused on quantifying concentrations of diazinon and chlorpyrifos in the River,
tributaries, and storm drain systems of the upper Petaluma River Watershed during dry weather and storm-
related flows. A total of four sampling events were conducted. During the first event on 21 July 1998
samples were collected to characterize dry weather base flows in the creeks and culverts. These base
flows are maintained by groundwater flow and water use by people in the basin (e.g., runoff from over-
irrigation, runoff from car washing, leaking pipes). The first storm-related sampling event occurred on
24 October 1998; this storm could be characterized as the “first flush.”* The last two sampling events
occurred during subsequent storms on 7 and 21 November 1998. Efforts were made to collect the storm-
related samples within a few hours of the start of rainfall events so that the data would be comparable (it
has been demonstrated by other investigators that diazinon and chlorpyrifos concentrations can vary
significantly at the same location as the storm progresses [Scanlin and Feng, 1997]).

Eight locations were selected for sampling and are shown on Figure 1. Sampling locations were selected
to be representative of varying land uses (i.e., residential, commercial, industrial, and agricultural) within
the greater Petaluma area (Table 3), and allow characterization of the greatest amount of runoff within
the upper watershed for the limited number of sampling stations. Figures showing sampling locations
PRW-1 through PRW-7 are included in Appendix A.

Samples were collected in 500 milliliter amber glass bottles supplied by an analytical laboratory at a depth
of 0.5 to 1.0 foot below the water surface. All samples were labeled, stored in a cooled container, and
transported under chain-of-custody protocols to AQUA-Science Laboratories of Davis, California for
analysis. Each sample was analyzed for diazinon and chlorpyrifos using the enzyme-linked immunosorbant
assay (ELISA) method. The practical detection limits for diazinon and chlorpyrifos using the ELISA

4 “First flush” refers to the first storm of a given rainy season that washes accumulated pollutants on paved and unpaved
surfaces, roof tops, and plant material into the stonn drainage system and to surface water bodies.
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method are 30 nanograms/liter (ng/L).> Quality assurance and quality control is discussed in Appendix
B.

Table 3
Land Uses within Subbasins Monitored

Sampling Station Land Use in Subbasin above Sampling Station

1) Upper Petaluma River Open space and low intensity agriculture in the immediate vicinity of
sampling station (minor residential and commercial). Town of Penngrove
approximately two miles upstream.

2) Upper Lynch Creek Open space and low intensity agriculture (minor residential).

3) Lower Lynch Creek Retail commercial and suburban residential. Highway 101 crosses creek
less than one-half mile upstream of sampling station. Open space and low

intensity agriculture (i.e. grazing land) and minor residential in upper portion
of subbasin.

4) Washington Creek Retail commercial and suburban residential. Highway 101 crosses creek
approximately one-half mile upstream of sampling station. Athletic playing
fields and a new golf course approximately two miles upstream. Open space,

low intensity agriculture (i.e. grazing land), and minor residential in upper
portion of subbasin. :

5) Turning Basin Downtown Petaluma (commercial) and suburban residential. This sampling
station is at a culverted outfall; there is no creek. This is entirely an
underground storm drainage system.

6) Thompson Creek Suburban residential, commercial, minor light industrial. The lower 2,000
feet of this creek is culverted underground.

7) Adobe Creek Commercial, light industrial, residential. A golf course approximately 1.5
miles upstream of sampling station. Open space, low intensity agriculture
(i.e., grazing land), and minor residential in upper portion of subbasin.

8) Lower Petaluma River Sampling station in main stem of Petaluma River approximately five miles
downstream of the City of Petaluma, primarily agriculture.

Occurrence of Diazinon and Chlorpyrifos

The analytical results are summarized in Table 4. Graphical representations of diazinon and chlorpyrifos
concentrations identified at each sampling station are presented on Figure 2 (for diazinon) and Figure 3
(for chlorpyrifos). To provide context for the identified concentrations, the minimum concentrations
expected to result in toxicity to test organisms are also shown on the graphs. Reportable concentrations
of diazinon were identified in 16 of the 32 samples collected (50 percent); reportable concentrations of

5 ng/L is equivalent to parts per trillion (ppt).
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Table 4
Summary of Analytical Results
Petaluma River Watershed

Sample ID Date Time Diazinon Chlorpyrifos  Electrical pH Temperature
(24-hr) (ng/L) (ng/L) Conductivity (©)
(nmhos/cm)
Upper Petaluma River:
PRW-] 7/21/98  8:35 <30 <30 900 7.65 18.8
10/24/98 7:20 <30 <30 - - -
11/7/98  2:20 <30 <30 1,200 8.13 12.1
11/21/98 20:40 <30 31 1,020 7.72 13.7
Upper Lynch Creek:
PRW-2 7/21/98  9:00 <30 <30 550 7.38 194
10/24/98 8:05 <30 <30 - - -
11/7/98 2:37 <30 <30 600 742 13.1
11/21/98 20:55 <30 <30 650 7.88 143
Lower Lynch Creek:
PRW-3 7/21/98  9:15 <30 <30 850 735 17.6
10/24/98 8:34 - - - - -
11/7/98  3:00 118 63 500 6.38 127
11/21/98 21:20 86 <30 670 7.25 14.2
Washington Creek:
PRW~4 7/21/98 9:25 <30 <30 - 1,150 7.81 17.6
10/24/98 8:20 58 31 -- - --
10/24/98'  8:25 49 3 - - -
11/7/98  2:52 45 <30 8.000 7.17 12.7
11/21/98 21:10 888’ 39 1,320 7.70 14.0
Turning Basin:
PRW-$ 7/21/98  9:50 <30 <30 700 823 193
10/24/98 7:30 420 <30 - - -
11/7/98  2:09 1088 57 2.100 8.13 14.4
11/21/98 20:25 415 77 400 6.67 14.5
Thompson Creek:
PRW-6 7/21/98  10:03 <30 <30 1.150 8.26 18.7
10/24/98 7:20 1368 47 - -- -
11/7/98  1:54 100 <30 15,000 7.14 13.6
11/7/98'  1:38 120 <30 15,000 7.14 13.6
11/7/98°  10:10 480 S3 680 8.16 13.5
11/21/98 20:05 56 <30 950 7.46 13.3
Adaobe Creek:
PRW-7 7/21/98 10:15 <30 <30 650 8.06 18.7
10/24/98 8:50 716 43 - - -
11/7/98 3:13 157 <30 475 7.10 13.1
11/21/98 21:36 42 34 320 7.68 14.5
11/21/98" 2141 <30 30 320 7.68 14.5
Lower Petaluma River:
PRW-8 7/21/98  10:30 <30 <30 13.000 7.52 20.5
7/21/98'  10:36 <30 <30 13.000 7.48 21.0
10/24/98  9:02 <30 <30 - - -
11/7/98  3:20 <30 <30 21.000 7.69 12.8
11/21/98  21:30 33 <30 9,500 7.70 13.8
Notes:

Sampling locations shown on Figure 1. Results presented graphically on Figures 2 and 3.
Diazinon and chlorpyrifos analyzed by ELISA methodology

Electrical conductivity. pH. and temperature measured in the field.

-- = not analyzed

<30 = compound not detected above 30 ng/L

' Duplicate sample collecied and analyzed as part of quality assurance/quality contro! program.

? Thus result was outside the range of the calibrated curve for the test method and no dilution was performed. This value should

be considered approximate

> This sample was collected later in the storm (during low tide) since the samples collected at 1:58 and 1:54 on 11/7/98 were collected

during high tide and Petaluma River water had backed up 1o the sampling station (note high electrical conductivity of high tide samples)
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Diazinon in Upper Petaluma River Watershed, 1998

Figure 2
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Chlorpyrifos in Upper Petaluma River Watershed, 1998 Figure 3
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chlorpyrifos were identified in 10 of the 32 samples collected (31 percent). Concentrations of diazinon
ranged from below laboratory reporting limits to 1,368 ng/L, and chlorpyrifos ranged from below
reporting limits to 77 ng/L. @Iighest concentrations of both diazinon and chlorpyrifos were identified at
the Turning Basin storm drain, Thompson Creek, Adobe Creek, and Washington Creek. Lowest
concentrations of diazinon and chlorpyrifos (near or below the laboratory reporting limits) were identified
at the Upper and Lower Petaluma River stations and the Upper Lynch Creek station. J

Samples collected from dry weather flows (sampling date 21 July 1998) did not contain reportable
concentrations of diazinon or chlorpyrifos. Of the three storm-related monitoring events, 16 of the 24
samples (67 percent) contained reportable concentrations of diazinon, and 10 of the 24 samples (42

percent) contained reportable concentrations of chlorpyrifos.® Copies of the laboratory reports are
included in Appendix C.

Discussion of Potential Toxicity and Exceedance of Water Quality Guidelines

The toxicity of water can be evaluated by performing toxicity testing at a qualified laboratory. At the
laboratory, specific test organisms (in the case of diazinon and chlorpyrifos toxicity testing, typically small
invertebrate crustaceans) are placed in a sample of the water (at 25 degrees centigrade) and their
responses documented on a daily basis. Ifall the test organisms survive and reproduce normally, the water
would not be considered toxic to that particular organism. If, however, a statistically significant portion
of the organisms die within the period of the test, the sample would be considered toxic. The two most
important factors in determining toxicity are 1) the concentration of a potentially toxic chemical (the
higher the concentration, the higher the level of toxicity), and 2) the duration of exposure, or how long

the organism is exposed to the chemical (the longer the exposure the more likely toxicity would be
observed).

No toxicity testing was conducted as part of this investigation due to budgetary constraints (the
appropriate test cost hundreds to thousands of dollars to perform). However, many toxicity tests have
been conducted by other investigators on runoff samples collected from Bay Area watersheds (though
none from the Petaluma River Watershed). The results of the toxicity tests indicate that concentrations
of less than 150 ng/L diazinon were not lethal to Ceriodaphnia dubia, a fresh water invertebrate test
organism, within seven days, 150 to 300 ng/L diazinon were lethal after four to seven days of exposure,
and 300 to 500 ng/L diazinon were usually lethal within two days (Katznelson and Mumley, 1997).
Chlorpyrifos has been demonstrated to be toxic to Ceriodaphnia dubia at concentrations above 80 ng/L
and Palaemon macrodactylus or Mysidopsis bahia, invertebrate salt water crustaceans, at concentrations
of 10 to 30 ng/L (Barron and Woodburn, 1995), which is below the detection limit of the analytical
method used in this study. Therefore, any reportable concentration of chlorpyrifos would be considered
potentially toxic to these invertebrates. Sensitivity of both fresh and salt water organisms was considered
in the toxicity discussion since both conditions can occur at many of the sampling stations.

Approximately 50 percent of samples collected from storm-related flows contained potentially toxic
concentrations of either diazinon or chlorpyrifos or both. Eight of the samples collected as part of this

® Results of duplicate (QA/QC) samples were not included in this, or subsequent, numerical summaries.
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investigation contained greater than 150 ng/L of diazinon and 10 samples contained concentrations of
chlorpyrifos greater than 30 ng/L. If these concentrations persisted (not confirmed by this study), then
creek conditions where they were collected would be expected to be toxic to identified test organisms and
perhaps to other lower food chain organisms with similar sensitivity. The levels of diazinon and
chlorpyrifos identified in this study would not be considered toxic to fish, amphibians, reptiles, birds, or
mammals (Novartis, 1997; Barron and Woodburn, 1995).

In this study, concentrations were determined at various times and locations within the watershed. The
duration of exposure was not determined. A previous study conducted in the Castro Valley Creek
Watershed in Alameda County (Scanlin and Feng, 1997) determined that diazinon concentrations generally
follow one of two patterns through the course of a storm; they either 1) peak early in the storm runoff
event and then decrease rapidly, or 2) they remain relatively consistent. If concentrations peak at the onset
of the storm (probably due to the “first flush” phenomena) and then rapidly decline in the Petaluma River
Watershed, then duration of exposure to diazinon and/or chlorpyrifos may not be long enough to cause

toxicity. However, if the concentrations persist through the storm, then exposures may be adequate to
cause significant toxicity to aquatic organisms.

Approximately 33 percent of the storm-related samples collected contain potentially toxic concentrations
of diazinon’ (100 percent of the samples collected from the Turning Basin outfall and 66 percent of the
samples collected from Thompson and Adobe creeks were potentially toxic due to the presence of
diazinon). Approximately 42 percent of the storm-related samples collected contained potentially toxic
concentrations of chlorpyrifos® (66 percent of the samples collected from Washington Creek, the Turning

Basin outfall, Thompson Creek and Adobe Creek were potentially toxic due to the presence of
chlorpyrifos).

Concentrations of diazinon in samples collected during this study exceeded existing water quality
guidelines (40 ng/L for fresh or salt water) on 15 occasions (of a total of 32 samples collected).
Concentrations of chlorpyrifos exceeded existing water quality guidelines (41 ng/L for fresh water and
5.6 ng/L for salt water) on five occasions. However, more samples may have exceeded the chlorpyrifos
salt water criteria that could not be identified since the reporting limit of 30 ng/L for the test method used
far exceeds the water quality guideline of 5.6 ng/L. All the samples collected from the Lower Petaluma
River station and individual samples collected from the Washington Creek and Thompson Creek stations

would be considered salt water based on the electrical conductivity (greater than 7,500 xmhos/cm)
measured during sample collection.

CONCLUSIONS

. Neither diazinon nor chlorpyrifos was identified in any of the samples collected during the dry
weather sampling event. This may indicate that discharge of these pollutants in wash water and
irrigation overflow (typical summertime gutter flow) is not widespread and/or persistent within

7 Concentrations potentially toxic to Ceriodaphnia dubia.

% Concentrations potentially toxic to Palaemon macrodactvlus or Mysidopsis bahia.
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the watershed. However, the results of one sampling event do not rule out the possibility that
significant discharges occur in the dry weather flows.

Diazinon and chlorpyrifos are present at reportable concentrations in much of the storm water
runoff in the Petaluma River Watershed. Samples collected from the Turning Basin outfall,
Thompson Creek, and Adobe Creek contained diazinon concentrations potentially toxic to
standard test organisms (Ceriodaphnia dubia) during at least two of the three storm-related
sampling events. Chlorpyrifos was detected in two of the three storm-related sampling events in
Washington Creek, the Turning Basin Outfall, Thompson Creek, and Adobe Creek.

The levels of diazinon and chlorpyrifos identified in the upper Petaluma River Watershed in this
study would not be considered toxic to fish, amphibians, reptiles, birds, or mammals.

The levels of diazinon and chlorpyrifos identified in some creeks of the upper Petaluma River
Watershed in this study would likely be toxic to standard test organisms, and therefore may be
toxic to naturally-occurring sensitive species. If so, the entire food chain could be negatively
impacted by the presence of these pesticides. Residential and commercial land uses dominate
within the subbasins demonstrating highest potential toxicity. The likely source of diazinon and

chlorpyrifos in runoff from residential and commercial areas is the outdoor use of these products
for pest control.

It appears that low intensity agriculture and open space areas contribute little, if any, diazinon and
chlorpyrifos to the system. Samples collected from the Upper Petaluma River and Upper Lynch
Creek stations (largely agriculture and open space) did not contain reportable concentrations of
diazinon and only one positive result (near the detection limit) for chlorpyrifos.

Water quality monitoring at the Turning Basin sampling station helped demonstrate that residential
and commercial land uses are a significant source of diazinon and chlorpyrifos in the basin.
Consistently toxic concentrations of diazinon and chlorpyrifos were sampled at the outfall, and
therefore this drainage area does contribute a potentially significant load of these compounds to
the system. However, concentrations would be expected to be quickly diluted as they enter the
main stem of the River and it is unlikely that significant habitat would be present in the storm
drainage system represented by and upstream of this sampling station.

UNANSWERED QUESTIONS AND FURTHER WORK NEEDED

Are diazinon and chlorpyrifos persistent in these urban creeks throughout the rainy season? How
long do toxic concentrations persist in these systems?

This question could best be answered with continued water quality monitoring. In practical terms, it
would probably require that one or two creek systems be selected for more intensive study, and that many
more samples be collected through the rainy season at the selected creek(s). We suggest that Thompson
Creek and Adobe Creek would be logical candidates for additional study. Thompson Creek contained
the highest mean concentration of diazinon (and the highest single value) of any of the creek sampling
stations monitored in this study. Adobe Creek water was potentially toxic, either from diazinon or
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chlorpyrifos concentrations, during each storm-related monitoring event (none of the other creek sampling
stations were identified to be potentially toxic during every storm-related sampling event).

Is there habitat value in these creeks that would benefit from a reduction in diazinon and chlorpyrifos
concentrations?

A common argument against the use of, or reliance upon, toxicity testing using sensitive species is that
“there are no such species in the system, and therefore no impact exists.” In many cases, the very reason
the basic food chain components are absent is that continuous flushing of the system with pesticide-laden
runoff kills them, At the same time there may be a whole range of other physical and chemical conditions
in the urban creeks of Petaluma that discourage the presence of lower food chain aquatic organisms (e.g.
lack of physical habitat sites, temperature of the water, poor water quality caused by other chemicals).

Prior to initiating any efforts to reduce the pollutant concentrations, the potential habitat value of the
systems should be determined. The activities associated with the fish hatchery on Adobe Creek has
generated some biological characterization of that system, but based on available information, it does not
appear that any rigorous biological monitoring of Thompson Creek has occurred. We recommend that
all the available biological data on these two systems be compiled and analyzed in light of the new water
quality data generated as part of this study. A systematic approach to determine whether the biological
diversity of these systems could benefit from reduced pesticide levels in the water should be undertaken.

If it is determined that habitat could benefit from a reduction in the level of these pesticides, what is
the most effective method of achieving this reduction?

Often, the first response to the identification of damaging pollutants in the environment is a move to ban
the particular chemical causing the most recently identified problem. The short-coming of this approach
is, if banned, another pesticide that may be equally or more damaging to aquatic habitat would probably
be introduced to take its place. This repeated cycle of product introduction, problem identification, and
product removal could continue indefinitely with no substantial progress being made toward habitat
improvement. The underlying issue that needs to be resolved is the relationship of people to pests (in the
case of pesticide use). We believe that the residents of this community should be informed that 1) a
valuable resource is in their community is at risk, and 2) that their individual actions can have significant
impacts on the health of that resource. This may be the only practical way to achieve lasting improvement
of the health of the system. Educational programs may include formation of watershed partnerships,
educational mailers, creek programs, and volunteer monitoring. We believe that the watershed planning
effort being initiated by the local Resource Conservation District, which may include the formation of a
watershed council, or another watershed partnership which focuses on urban pollutants, should consider
the results of this study and decide on the best approaches to public outreach and education, and continue
monitoring activities to demonstrate changes in water quality conditions with the selected subbasins.

-17-




REFERENCES

Barron, M.G., Woodburn, K.B., 1995, Ecotoxicology of Chlorpyrifos, in Reviews of Environmental
Contamination and Toxicology, vol. 144, pp. 1-93.

Brown and Caldwell, 1993, Proposed Wastewater Treatment Plant/Expansion, Constraints/Opportunities
Analysis, July.

Katznelson, Revital, Mumley, Thomas, 1997, Diazinon in Surface Watersin the San Francisco Bay Area:

Occurrence and Potential Impact, prepared for the California State Water Resources Control Board, the

Alameda Flood Control and Water Conservation District, and the Alameda Countywide Clean Water
Program, 30 June.

Marshack, J.B., 1998, A Compilation of Water Quality Goals, Regional Water Quality Control Board,
Central Valley Region, March.

Metcalf and Eddy, Inc., 1972, Wastewater Engineering, McGraw-Hill Book Company.

Mumley, Thomas, 1999, San Francisco Bay Regional Water Quality Control Board, presentation at the
Regional Monitoring Program Annual Report meeting, Oakland, California, 19 February.

Novartis Crop Protection, Inc., 1997, An Ecological Risk Assessment of Diazinon in the Sacramento and
San Joaquin River Basins, November.

San Francisco Bay Area Pollution Prevention Group, 1998, Diazinon & Chlorpyrifos Quantitative
Identification for San Francisco Bay Area Wastewater Treatment Plants, 18 December.

San Francisco Bay Regional Water Quality Control Board (RWQCB), 1995, Water Quality Control Plan,
21 June.

San Francisco Estuary Institute (SFEI), 1997, Regional Monitoring Program for Trace Substances, 1996
Annual Report, December.

San Francisco Estuary Institute (SFEI), 1998, Website: < http://www sfei.org/>, July.

San Francisco Estuary Institute (SFEI), RMP Pesticide Work Group, 1999, Report of the Pesticide Work
Group, prepared for SFEI, 19 April.

Scanlin, James, Feng, Arleen, 1997, Characteristics of the Presence and Sources of Diazinon in the
Castro Valley Creek Watershed, prepared for the Alameda Countywide Clean Water Program and the

Alameda County Flood Control and Water Conservation District, 30 June. <g [ 0) é 70-5480 Chﬁ$

Tang, Lila, 1999, San Francisco Bay Regional Water Quality Board, personal communication with Bruce
Abelli-Amen, 30 March.

-18-



<

/,

US Envnronmental Protection Agency (EPA), 1997, Water Quality Standards; Establishment of Numerical
Cnterla for Toxic Pollutants for the State of California, Proposed Rule, 40 CFR Part 131, 5 August.

Western Regional Climate Center, (WRCC), 1999, Website: www.wrcc.dri.edu/summary/listsfo.html.

-19-




Appendix A
Sampling Station Locations

Source of base maps: City of Petaluma Storm Drain System, Department of Engineering (1994).
Sampling stations PRW-2 and PRW-8 are outside the boundaries of storm drain system map coverage,

and therefore not shown on the enclosed maps. Sampling station PRW-2 is at the intersection of
Adobe Road and Lynch Creek; PRW-8 is at the floating dock on the Petaluma River at Gilardis.
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Appendix B
Quality Assurance/Quality Control Provisions

Quality Assurance/Quality Control

The objective of the Quality Assurance/Quality Control (QA/QC) plan is to ensure that all
technical data generated during this investigation are accurate, representative, technically
defensible, and appropriate for project objectives. The components of the QA/QC plan are
summarized below:

All sample collection were conducted by, or under the supervision of, a qualified water
quality professional (in this case, a California Certified Hydrogeologist);

All samples were be collected in pre-cleaned glass bottles supplied by an analytical
laboratory;

All samples were labeled immediately after sample collection and placed in a cooler
containing blue ice;

Sample custody was documented and maintained from the time of sample collection
through completion of laboratory analysis. A chain-of-custody record was prepared
following sample collection and accompanied the samples at all times,

During each sampling event, one quality control sample was submitted with the
environmental samples. In this case, one field duplicate (used to demonstrate the precision
of the analytical data and sampling technique) was collected during each event. ;
Standard laboratory analysis procedures include QA/QC reporting for each batch of
samples. These procedures include lab spikes and lab duplicates. In a lab spike, a known
concentration of the analyzed compound (i.e. 0.1 ppb diazinon) is added to the sample.
The sample is then analyzed to determine whether the analytical procedure is able to
quantify the spiked contaminant concentration and the concentration contained within the
environmental sample. A lab duplicate procedure simply analyzes another portion of the
environmental sample as a separate sample to evaluate reproducibility of the procedure.

Field duplicates ranged from 3.0 to 18 percent of the concentration identified in the
primary sample. Lab duplicates were all non-detect, as were the primary samples they
were used to evaluate. Spike samples demonstrated a precision between 2.0 and 11
percent (i.e. comparing the concentration of the primary sample to the spike concentration
after subtracting the known concentration of added analyte). These QA/QC values

indicate adequate accuracy and precision of the analytical method used for the purposes
of this investigation.
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Laboratory Reports



AQUA-Science
Environmental Toxicology Consultants

Enzyme-Linked Immunosorbant Assay (ELISA) Results

\ Client:

Baseline Environmental Consulting

Project: Baseline 98-01
K o !j\l’ A Type of ELISA: Chlorpyrifos, ethyl-Standard Assay
| LA €05 93 Source: Beacon Anaylitcal
b wE Model: Insite™ Pilate Kit
st "' Lot No.: 907688

'g Date:

7/22/98

N STANDARD CURVE || Avg.%Bo Log ppb | Chiorpyrifos (ppb)
0.03 ppb 80.9 -1.4971 0.0318
0.10 ppb 51.6 -0.9482 0.1127
0.50 ppb, 15.5 -0.2735 0.5327
—_—
Chlorpyrifos Std. Curve
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AQUA-Science Page
Environmental Toxicology Consultants

Date: 7/22/98 Beacon Anaylitcal
Chlorpyrifos
Client: Baseline Environmental Consulting Lot # 907688
Exp. 12/98
Type of ELISA: Chlorpyrifos, ethyl
A1/A2 Ultrapure control D1/D2 PRW-7
A2/A4 0.03 ppb CPE calibrator D3/D4 PRW-8
A5/A6 0.10 ppb CPE calibrator D5/D6 PRW-80
A7/A8 0.50 ppb CPE calibrator D7/D8 PRW-80 + 0.1 ppb CPE
OD. Avg.0.D. %CV %Bo O.D. Avg.0D. %CV %Bo
A1 1.116 1.078 4.99 100.00 D1 1.267 1.264 0.39 117.21
A2 1.040 D2 1.260
A3 0.849 0.873 3.8t 80.94 D3 1.228 1.260 3.54 116.84
A4 0.896 D4 1.291
A5 0.566 0.556 2.54 51.58 D5 1.111  1.165 6.50 108.02
A6 0.546 D6 1.218
A7 0.161 0.168 5.49 15.54 D7 0.610 0.607 0.82 56.26
A8 0.174 D8 0.603
( /
I 1
Technician: L Date: :l/u/ 4
Study Director: %( Date: 1/ ‘0’/43



AQUA-Science

Environmental Toxicology Consultants

Enzyme-Linked Immunosorbant Assay (ELISA) Results

R i’? ;
Ll i

! vt

0.03
SAMPLE ID Avg.%Bo Log ppb Chlorpyrifos (ppb)
PRAW-1 105.0 -1.9484 0.0113
PRW-2 98.2 -1.8217 0.0151
PRW-3 110.7 -2.0551 0.0088
PRW-3 Duplicate  (Lab duplecal) 111.2 -2.0647 0.0086
PRW-4 ! 110.7 -2.0544 0.0088
PRW-5 106.6 -1.9787 0.0105
PRW-6 109.6 -2.0334 0.0093
PRW-6 + 0.1 ppb Chlorpyrifos (et Take \ 55.3 -1.0176 0.0960
PRW-7 i 117.2 -2.1768 0.0067
PRW-8 116.8 -2.1699 0.0068
PRW-80 (Duplicude Temp for Ppu-8) 108.0 -2.0048 0.0099
PRW-80 + 0.1 ppb Chlorpyrifos (Lot Tpoke) 56.3 -1.0362 0.0920
WMim a’/g, 9%




AQUA-Science Page
Environmental Toxicology Consultants

Date: 7/22/98 Beacon Analylitcal

Chlorpyrifos
Client: Baseline Environmental Consulting Lot # 907688
Exp. 12/98
Type of ELISA: ’ Chlorpyrifos, ethyl '
A1/A2 Ultrapure control B1/B2 PRW-1
A2/A4 0.03 ppb CPE calibrator B3/B4 PRW-2
A5/A6 0.10 ppb CPE calibrator B5/B6 PRW-3
A7/A8 0.50 ppb CPE calibrator B7/B8 PRW-3 Duplicate
C1/C2 PRW+4
w C3/C4 PRW-5
Aenl o b C5/C6 PRW-6
oyt ™ol .4C7/C8 PRW-6 + 0.1 ppb CPE
f T
OD. Avg.0D. %CV  %Bo OD. Avg.0.D. %CV %Bo
A1 1.116 1.078 4.99 100.00 B1 1.171 1.132 4.87 105.01
A2 1.040 B2 1.093
A3 0.849 0.873 3.81 80.94 B3 1.163 1.059 13.89 98.24
A4 0.896 B4 0.955
A5 0.566 0.556 2.54 51.58 B5 1.125 1.194 8.12 110.71
A6 0.546 B6 1.262
A7 0.161 0.168 5.49 15.54 B7 1.171 1.199 3.30 111.22
A8 0.174 B8 1.227
. C1 1.202 1.193 1.07 110.67
PRI C2  1.184
R v
Lot C3 1.133  1.150 2.03  106.63
B C4  1.166
C5 1.1564 1.181 3.23 109.55
C6 1.208
C7 0.564 0.596 7.59 55.29
C8 0.628
A
i
Technician: M (J{MU/L— Date: 1,[7:4%
Study Director: %c pate: ! 2 lay



AQUA-Science
Environmental Toxicology Consultants

Enzyme-Linked Immunosorbant Assay (ELISA) Results

Client: Baseline Environmental Consulting
Project: Baseline 98-01
Type of ELISA:  Diazinon
' Source: Beacon Anaylitcal
Model: Insite™ Piate Kit
Lot No.: 11478
Date: 7/22/98

| STANDARD CURVE | Avg.%Bo Log ppb Diazinon (ppb)
0.03 ppb 80.6 -1.5541 0.0279

% BO
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0.10 ppb 59.0 -0.9453 0.1134
0.50 ppb 37.1 -0.3244 0.4738
Diazinon Std. Curve
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AQUA-Science
Environmental Toxicology Consultants
Enzyme-Linked Immunosorbant Assay (ELISA) Results pf,,

s, /7
0: Uj IR 2250

SAMPLE ID Avg.%Bo Log ppb Diazinon (ppb)
PRW-1 106.6 -2.2907 0.0051
PRW-2 101.9 -2.1584 0.0069
PRW-3 101.4 -2.1420 0.0072
PRW-3 Duplicate  (Lab dup\: ceb~ ) 110.5 -2.4018 0.0040
PRW4 100.8 -2.1256 0.0075
PRW-5 97.2 -2.0246 0.0094
PRW-6 91.3 -1.8586 0.0138
PRW-6 + 0.1 ppb Diazinon (Lab rpike) 59.3 -0.9530 0.1114
PRW-7 105.1 -2.2469 0.0057
PRW-8 106.0 -2.2723 0.0053
PRW-80 “)up\\Cu\-c Jan(k-. ’Rl‘ -8 115.6 -2.5441 0.0029
PRW-80 + 0.1 ppb Diazinon  ( Lob sp.ke) 60.1 -0.9756 0.1058

Wiwi e |
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AQUA-Science
Environmental Toxicology Consultants

7/22/98

Page ___

Beacon Analylitcal
Diazinon
Client Baseline Environmental Consulting Lot # 11478
Exp. 2/99
Type of ELISA. Diazinon
A1/A2 Ultrapure control B81/82 PRAW-1
A2/A4 0.03 ppb Diazinon calibrator B3/B4 PRW-2
A5/A8 0.10 ppb Diazinon calibrator B5/86 PRW-3
A7/A8 0.50 ppb Diazinon calibrator B7/88 PRW-3 Duplicate
C1/C2 PRW+4
C3/C4 PRW-5
C5/C6 PRW-6
C7/C8 PRW-6 + 0.1 ppb Diazinon
‘ O.D. Avg.O0.D. %CV %Bo O.D. Avg.0.D. %CV %Bo
A1 1.605 1.551 4.92 100.00 B1 1.697 1.654 3.72 106.61
A2 1.497 B2 1.610
A3 1.263 1.250 1.53  80.56 B3 1.699 1.581 10.56 101.93
A4 1.236 B4 1.463
A5 0.937 0.916 3.32 59.03 B5 1.600 1.572 6.48 101.35
A6 0.894 B6 1.644
A7 0.569 0.575 1.48 37.07 B7 1.704 1.715 0.87 110.54
A8 0.581 B8 1.725
C1 1.677 1.563 1.27 100.77
C2 1.549
C3 1.642 1.508 3.24 97.20
C4 1.473
C5 1.346  1.417 7.04 91.33
Cé 1.487
Cc7 0.939 0.820 2.92 59.32
C8 0.901
o Y. /JJ
Technician: Date: A2 /ag

Study Director:

kate: 7/1‘8/ q¥
Y |




AQUA-Science
Environmental Toxicology Consultants

Page __

Date: 7/22/98 Beacon Anaylitcal
Diazinon
Client: Baseline Environmental Consulting Lot # 11478
Exp. 2/99
Type of ELISA: Diazinon
A1/A2 Ultrapure control D1/D2 PRW-7
A2/A4 0.03 ppb CPE calibrator D3/D4 PRW-8
A5/A6 0.10 ppb CPE calibrator D5/D6 PRW-80
A7/A8  0.50 ppb CPE calibrator D7/D8 PRW-80 + 0.1 ppb Diazinon
OD. Avg.0.D. %CV %Bo O.D. Avg.O0.D. %CV %Bo
A1 1.605 1.5651 4.92 100.00 D1 1.645 1.630 1.35 105.06
A2 1.497 D2 1.614
A3 1.263 1.250 1.53 80.56 D3 1.671 1.644 2.37 105.96
Ad 1.236 D4 1.616
A5 0.937 0.8916 3.32 59.03 D5 1.716 1.793 6.04 115.57
A6 0.894 D6 1.869
A7 0.569 0.575 1.48 37.07 D7 0.950 0.933 2.65 60.12
A8 0.581 D8 0.915
, [ 7
Technician: v//A,Z/ / //‘1.% Date: __ J[22./1%

Study Director:

%ate: '7["‘({41
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AQUA-

Science

Environmental Toxicology Consultants

Enzyme-Linked Immunosorbant Assay (ELISA) Resuits

Client: Baseline Environmental Consuiting
Project: Baseline 98-02
Type of ELISA:  Chlorpyrifos, ethyi-Standard Assay
Source: Beacon Anaylitcal
Model: Insite™ Plate Kit
Lot No.: 22798
Date: 10/26/98
STANDARD CURVE Avg.%Bo Log ppb Chlorpyrifos (ppb)
~ 0.03 ppb) 87.0 -1.5243 0.0299 |
0.10 ppb| 59.5 -0.9970 0.1007
__0.30 ppb] 34.8 -0.5244 0.2989
Chlorpyrifos Std. Curve
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AQUA-Science
Environmental Toxicology Consultants

Enzyme-Linked Immunosorbant Assay (ELISA) Resuits

SAMPLE ID I Avg.%Bo Log ppb Chlorpyrifos (ppb)
[PRW-1 Rainsville Ad. 926 1.6319 0.0233
PRW-2 Adobe Ck. 106.0 -1.8885 0.0129
PRW-4 Washington Ck. 86.0 -1.5040 0.0313
PRW-4 D (Dupticate o PRU-4 ) 86.6 -1.5153 0.0305
PRW-5 Turning Basin ' 98.6 -1.7464 0.0179
PRW-6 Thompson CKk. 77.0 -1.3327 0.0465
PRW-7 Adobe Ck. 78.6 -1.3621 0.0434
PRW-8 Siendig- 141.1 -2.5588 0.0028
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AQUA-Science Page
Environmental Toxicology Consultants

Date: 10/26/98 Beacon Analylitcal

Chlorpyrifos
Client: Baseline Environmental Consulting Lot # 22798
Exp. 6/99
Type of ELISA: Chlorpyrifos, ethyl
A1/A2 Ultrapure control B1/B2 PRW-1 Rainsville Rd.
A2/A4 0.03 ppb CPE calibrator B3/B4 PRW-2 Adobe Ck.
A5/A6 0.10 ppb CPE calibrator B5/B6  PRW-4 Washington Ck.
A7/A8 0.30 ppb CPE calibrator B7/88 PRW-4D

C1/C2 PRW-5 Tuming Basin
C3/C4 PRW-6 Thompson Ck.
C5/C6 _ PRW-7 Adobe Ck.
C7/C8  PRW-8 Gilandir

OD. Avg.0.D. %CV_ %Bo OD. Avg.0.D. %CV %Bo
A1 0.910 0.944 5.03 100.00 B1 0.854 0.875 3.32 92.64
A2 0.978 B2 0.895
A3 0.824 0.822 0.43 87.02 B3 1.068 1.001 9.47 106.04
A4 0.819 B4 0.934
A5 0.586 0.562 6.17 59.48 B5 0.835 0.812 4.10 85.96
A6 0.537 B6 0.788
A7 0.324 0.329 1.94 34.80 B7 0.804 0.817 2.25 86.55
A8 0.333 B8 0.830
C1 0.909 0.931 3.34 98.62
Cc2 0.953
C3 0.710 0.727 3.31 77.01
C4 0.744
C5 0.731 0.742 2.00 78.55
Cé 0.752
Cc7 1.284 1.332 3.98 141.05
// cs 1.368
/ [ )]
Technician: Date: / 9/ Zé/ﬁ 1
N s
Study Director: X _ Date: i /’L / 14




AQUA-Science
Environmental Toxicology Consultants

Enzyme-Linked Immunosorbant Assay (ELISA) Results

Client:

Project:

Type of ELISA:
Source:

Model:

Lot No.:

Date:

Baseline Environmental Consulting
Baseline 98-02

Diazinon

Beacon Anaylitcal

Insite™ Plate Kit

12798

10/26/98

STANDARD CURVE Avg.%Bo Log ppb
0.03 ppb“ 81.2 -1.5121

Diazinon (ppb)

0.0308

0.10 ppb|

61.3 -1.0189

0.0957

0.50 ppb|

32.1 -0.2930

0.5094

Diazinon Std. Curve

% BO

10/26/98

y = 20.252 + -40.307*LOG(x) R*2 = 0.999

Diazinon (ppb)




AQUA-Science
Environmental Toxicology Consultants

Enzyme-Linked Immunosorbant Assay (ELISA) Results

SAMPLE ID Avg.%Bo Log ppb Diazinon (ppb)
PRW-1 Rainsville Rd. 90.6 -1.7448 0.0180
PRW.-2 Adobe Ck. 99.5 -1.9651 0.0108
PRW-4 Washington Ck. 70.1 -1.2370 0.0579
PRWAD  (Dophcake For Pru—4) 73.0 -1.3094 0.0490
PRW-5 Tuming Basin - 35.4 -0.3766 0.4202
PRW-6 Thompson Ck. 17.3 0.0722 1.1810
PRW-7 Adobe Ck. 28.9 -0.2153 0.6091
PRW-8 Gitarmdir 97.5 -1.9165 0.0121
Gilard\g

Mlpm 10/ RS

ol a8

7




AQUA-Science Page
Environmental Toxicology Consultants

Date: 10/26/98 Beacon Analylitcal

Diazinon
Client: Baseline Environmental Consulting Lot # 12798
Exp. 6/99
Type of ELISA: Diazinon
A1/A2 Ultrapure control B1/B2 PRW-1 Rainsville Rd.
A2/A4 0.03 ppb Diazinon calibrator B3/B4 PRW-2 Adobe Ck.
A5/A6 0.10 ppb Diazinon calibrator B5/B6 _ PRW-4 Washington Ck.
A7/A8 0.50 ppb Diazinon calibrator B7/B8 PRW-4D '
C1/C2 _PRW-5 Turning Basin
C3/C4 PRW-6 Thompson Ck.
C5/C6 PRW-7 Adobe Ck.
C7/C8 PRW-8 Gilandir
O.D. Avg.0.D. %CV %Bo 0.D. Avg.0.D. %CV %Bo
A1 1.194 1.200 0.65 100.00 B1 - 1.074 1.087 1.63 90.58
A2 1.205 B2 1.099
A3 0.996 0.874 3.19 81.20 B3 1.209 1.193 1.90 99.46
A4 0.952 : B4 1,177
A5 0.690 0.736 8.75 61.32 BS 0.844 0.841 0.50 70.11
A6 0.781 B6 0.838
A7 0.372 0.385 4.60 32.06 B7 0.869 0.876 1.13 73.03
A8 0.397 B8 0.883
CH 0.409 0.425 5.32 35.43
C2 0.441
C3 0.209 0.208 0.68 17.34
C4 0.207
C5 0.347 0.347 0.00 28.93
Cé 0.347
C7 1.165 1.170 1.75 97.50
C8 1.184
1 7 7
Technician: / /(/{/\/& / M% Date: @7/24 /74
V V-
Study Director: %;Date: H’b /flb’




AQUA-Science
Environmental Toxicology Consultants

Enzyme-Linked Immunosorbant Assay (ELISA) Results

Client: Baseline Environmental Consuiting
Project: Baseline 98-02
Type of ELISA: Diazinon
Source: Beacon Anaylitcal
Model: Insite™ Plate Kit
Lot No.: 12798
Date: 10/27/98

STANDARD CURVE “ Avg.%Bo Logppb | Diazinon (ppb)
0.03 ppb| 823 | -1.5309 0.0295
0.10 ppb| 60.4 -0.9860 0.1033
0.50 ppb|l 33.1 -0.3068 0.4934

% BO

Diazinon Std. Curve
10/27/98

90

80 -
y = 20.770 + -40.192°'LOG(x) R*2 = 1.000
70 <
60 -

50

40 A

30 . e .
.01 1 1

Diazinon (ppb)




AQUA-Science
Environmental Toxicology Consultants

Enzyme-Linked Immunosorbant Assay (ELISA) Results

SAMPLE ID Avg.%Bo I Log ppb Diazinon (ppb)
PRW-7 Adobe Ck.@ 50% Dilution 38.7 -0.4461 0.3580
PRW-6 Thompson Ck. @ 25% Dilution 39.5 -0.4660 0.3420
VLYY
\ﬁ)' " I‘I!s

¥4

....0‘0..‘0...O.-‘..C.Q'.‘OQ.OO...QC.Q.‘.".OC



AQUA-Science

Page

Environmental Toxicology Consultants

Date: 10/27/98 Beacon Analylitcal
Diazinon
Client: Baseline Environmental Consulting Lot # 12798
Exp. 6/99
Type of ELISA: Diazinon
A1/A2 Ultrapure control B1/B2 PRW-7 Adobe Ck. @ 50% Dilution
A2/A4 0.03 ppb Diazinon calibrator B3/B4 PRW-6 Thompson Ck.@ 25% Dilution
A5/A6 0.10 ppb Diazinon calibrator
A7/A8 0.50 ppb Diazinon calibrator
O.D. Avg.0.D. %CV %Bo OD. Avg.0.D. %CV %Bo
A1 1.0568 1.082 3.07 100.00 B1 0.440 0.419 7.09 38.74
A2 1.105 B2 0.398
A3 0.871 0.890 2.94 82.25 B3 0.410 0.428 5.79 39.53
A4 0.908 B4 0.445
A5 0.637 0.654 3.57 60.43
A6 0.670
A7 0.351 0.358 2.77 33.10
A8 0.365
()
Technician: \/TM/\/FA/ v/v/{/\.g////-\ Date: M/ﬂ//ﬁ ¥

Study Director:

'-'Date: 3 b/‘“ﬁ




Petaluma Tree Planters CHAIN OF CUSTODY RECORD Tum-around Time StadaoA

608 Petaluma Blvd South
Lab -
Petaluma, CA 94952 Contact Person AGuA Scu,mf ‘/ﬁo
707 7656852 da(nimer 707 762-SeT)
Project No. Project Name and Location Analysis 3
s
. PETALUANA  RWER. LATELSHED =3
N
Samplers: (Signature) /,,é& Z L*‘_‘ &
, ﬁ I3
Sample ID Date Time Media | Depth No. of '§ g Detec-
No. Station Contain- -+ 3 Remarks/ tion
ers S| & Composite |  Limits
-6
o ek |o--a8] 720 | Weo | 1.5 | | x | x
TR -5 | 7:30 1.5 f x |
w1 . ad \ 7-So 1.0 [ X | x
PR‘J-L& g0y o.f { X |x
mu_y‘v-tia- 8:3¢ l 0.5 / SAmede Forlc |Poked| 1M 11&4-/\1).,{‘
PRU-4 .
_ua:lm;hia- Lo | - [ 0.5 [ hall Ko .
- «actp— .
PRY -4 ?‘md*‘:*f .52 4 o.§ | x| ¥
PRU-7 Adobe k <: 5o 1o I x | ¥
PRV-8 Gy v 9:02 -y { X | ¥
4 1|
Relinquished by: (Signature) Date / Time Regeived by: (Si n.alur Date [ Time Conditions of Samples Upon Armrival at
: . Laboratory:
w{;é{ 48 1o:Z§ lo/lb/ﬁq jo-2(] Fnozs-nJ
f
Relinquished by: (Signature) Date [/ Time Received by: (Signature) Date  / Time Remarks:
Relinguished by: (Signature) Date /Time Received by: (Signature) Date  / Time
IS A NN ADIMING Ay €270



AQUA-Science
Environmental Toxicology Consultants

Enzyme-Linked Immunosorbant Assay (ELISA) Results

Client: Baseline Environmental Consulting
Project: Baseline 98-03
Type of ELISA: Diazinon
Source: Beacon Anaylitcal
Model: Insite™ Piate Kit
Lot No.: 12798
Date: 11/10/98

% BO

STANDARD CURVE Avg.%Bo Log ppb Diazinon (ppb)
0.03 ppb) 80.8 ~1.5394 0.0289
0.10 ppb| 58.1 -0.9711 0.1069
0.50 ppb 31.8 -0.3134 0.4859
Diazinon Std. Curve
11/10/98
90 7

y = 19.281 + -39.975°LOG(x) R*2 = 0.998

BOT
70 -
60 4
50 -

40

30 v ' A —_—— . :
.01 .1 1

Diazinon (ppb)
Wiwa “'I\Q\QS

2« whefay




AQUA-Science
Environmental Toxicology Consultants

Enzyme-Linked Immunosorbant Assay (ELISA) Results

SAMPLE ID Avg.%Bo Log ppb Diazinon (ppb)

PRW-1 Rainsville Rd. 88.9 -1.7406 0.0182
PRW-2 Adobe Ck. 92.8 -1.8394 0.0145
PRW-3 Lower Lynch Ck. 56.5 -0.9301 0.1175
PRW-3 Lower Lynch Ck. + 0.1 ppb Diazinon 46.7 -0.6847 0.2067
PRW-4 Washinton Ck. 73.2 -1.3493 0.0447
PRW-5 Turning Basin 22.2 -0.0733 0.8448
PRW-6A  (Jample collucted ab PRiu-C ab lah- 30.5 -0.2802 0.5246
PRW-8 Thompson Ck. +iwn) 56.1 -0.9218 0.1197
PRW-7 Adobe Ck. 51.4 -0.8035 0.1572
PRW-8 etandk ¢ lardir 94.4 -1.8794 0.0132
PRW-Duplicate  (Dupticat o~ PRy —¢) 59.2 -0.9986 0.1003
Lab standard ] 45.4 -0.6529 0.2224

My Muolds

?- ulte 98



AQUA-Science Page ____
Environmental Toxicology Consultants

Date:

11/10/98 Beacon Analylitcal
Diazinon
Client: Baseline Environmental Consulting Lot # 12798
Exp. 6/99
Type of ELISA: Diazinon
A1/A2 Ultrapure control C1/C2  PRW-4 Washington Ck.
A2/A4 0.03 ppb Diazinon calibrator C3/C4 PRW-5 Turning Basin
A5/A6 0.10 ppb Diazinon calibrator C5/C6 PRW-6A
A7/A8 0.50 ppb Diazinon calibrator C7/C8 PRW-6 Thompson Ck.
B1/B2 PRW-1 Rainsville Rd. D1/D2 PRW-7 Adobe Ck.
B3/B4 PRW-2 Upper Lynch Ck. D3/D4 PRW-8 Gilandir
B5/B6 PRW-3 Lower Lynch Ck. D5/D6 PRW-Duplicate
B7/B8 PRW-3 Lower Lynch Ck. + 0.1ppb Diazinon D7/D8 Lab Standard
OD. Avg.0.D. %CV %Bo O.D. Avg.0D. %CV %Bo
A1 2.436 2.443 0.38 100.00 C1 1.823 1.789 2.73 73.22
A2 2.449 C2 1.754
A3 1.974 1.974 0.00 80.82 C3 0.540 0.543 0.65 22.21
A4 1.974 C4 0.545
A5 1.435 1.419 1.59 58.10 C5 0.752 0.745 1.42 30.48
A6 1.403 C6 0.737
A7 0.744 0.777 6.01 31.81 Cc7 1.369  1.371 0.21 56.13
A8 0.810 C8 1.373
B1 2.184 2.171 0.88 88.86 D1 1.241 1.256 1.63 51.40
B2 2.157 D2 1.270
B3 2.248 2.267 1.19  92.81 D3 2.290 2.306 0.98 94.41
B4 2.286 D4 2.322
B5 1.333 1.379 4.72 56.46 D5 1.455 1.447 0.78 59.24
B6 1.425 D6 1.439
B7 1.136 1.140 0.43 46.65 D7 1.083 1.109 3.25 45.38
B8 1.143 D8 1.134
[/
7 1y
\
Technician: M (,/(A,{/,'//- Date: ¥ [ 49[ 1Y
Study Director: §< Date: ”) 16 / i




AQUA-Science

Environmental Toxicology Consultants

Enzyme-Linked Immunosorbant Assay (ELISA) Results

Client: Baseline Environmental Consulting
Project: Baseline 98-03

Type of ELISA:  Diazinon

Source: Beacon Anaylitcal
Model: Insite™ Plate Kit
Lot No.: 12798
Date: 11/11/98

% BO

STANDARD CURVE Avg.%Bo Log ppb Diazinon (ppb)
0.03 ppb 85.8 -1.4927 0.0322
0.10 ppb 67.7 -1.0528 0.0885
. 0.50 EEb" 35.9 -0.2784 0.5267
Diazinon Std. Curve
11/11/98
90 -
y = 24.435 + -41.104'LOG(x) R*2 = 0.994
80 -

70 ~
60 -

SOW

40

30 L Lo

.01

T ™— T LN R BN Sund R aa |

A 1
Diazinon (ppb)

e “Jufas |

%‘ ithe 98
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AQUA-Science
Environmental Toxicology Consultants

Enzyme-Linked Immunosorbant Assay (ELISA) Results

SAMPLE ID Avg.%Bo Log ppb Diazinon (ppb)
PRW-5 Turning Basin @ 25% Dilution 51.0 -0.6453 0.2263
PRW-5 Tuming Basin @ 50% Dilution 35.3 -0.2648 0.5435
PRW-6A @ 50% Dilution 49.9 -0.6195 0.2401
[ (33

}_ulw/%




Date:

AQUA-Science
Environmental Toxicology Consultants

11/11/98

................................

Page

Beacon Analylitcal
Diazinon
Client: Baseline Environmental Consulting Lot # 12798
. Exp. 6/99
Type of ELISA: Diazinon
A1/A2 __ Ultrapure control B1/B2__ PRW-5 Turning Basin @ 25% Dilution
A2/A4 0.03 ppb Diazinon calibrator B3/B4 PRW-5 Tuming Basin_@ 50% Dilution
A5/A6 0.10 ppb Diazinon calibrator B5/B6 PRW-8A @ 50% Dilution
A7/A8 0.50 ppb Diazinon calibrator
OD. Avg.0.D. %CV %Bo O.D. Avg.0.D. %CV %Bo
A1 2.362 2.379 0.98 100.00 B1 1.227 1.212 1.75 50.96
A2 2.395 B2 1.197
A3 2.004 2.041 2.53 85.79 B3 0.821 0.840 3.20 35.32
A4 2.077 B4 0.859
A5 1.694 1.611 1.45 67.71 BS 1.004 1.019 2.01 49.91
A6 1.627 B6 1.033
A7 0.810 0.854 7.21 35.88
A8 0.897
A
n_r /|
([ [l

Technician: ( A MJ’Q , ( A A LQL Date: “[u!‘)g

%ﬁ Date: ”/l(g/ﬂ8

Study Director:




AQUA=S¢ience

Environmental Toxicology Consultants

Enzyme-Linked Immunosorbant Assay (ELISA) Results

Type of ELISA:

Client: Baseline Environmental Consulting
Project: Baseline 98-03

Chlorpyrifos,Ethyl

Source: Beacon Anaylitcal

Model: Insite™ Piate Kit

Lot No.: 22798
Date: 11/10/98

% BO

STANDARD CURVE IL Avg.%Bo Logppb | Chiorpyrifos (ppb)
0.03 ppb|[ 75.8 -1.5003 0.0316
0.10 ppb|| 55.0 -1.0473 0.0897
0.30 ppb| 29.8 -0.4982 0.3176
Chiorpyrifos Std. Curve
11/10/98
80 '1
] y = 7.0135 + -45.821*LOG(x) R*2 = 0.993
70 -
60 -

50

40

30 -

20

.01

CPE (ppb)




AQUA-Science
Environmental Toxicology Consultants

Enzyme-Linked Immunosorbant Assay (ELISA) Results

SAMPLE ID Avg.%Bo Log ppb Chlorpyritos (ppb)
PRW-1 Rainsville Rd. 100.0 -2.0293 0.0093
PRW-2 Adobe Ck. 97.2 -1.9671 0.0108
PRW-3 Lower Lynch Ck. 62.1 -1.2018 0.0628
PRW-3 Lower Lynch Ck. + 0.1 ppb CPE 57.8 -1.1075 0.0781
PRW-4 Washinton Ck. 123.0 -2.5313 0.0029
PRW-5 Turning Basin 64.0 -1.2437 0.0571
PRW-6A  ( Jaaple collcket ot PRW-6 oot [ader 65.5 -1.2758 0.0530
PRW-6 Thompson Ck. s ) 115.7 -2.3711 0.0043
PRW-7 Adobe Ck. 90.3 -1.8170 0.01562
PRW-8 Gilandir G lardi 1 118.9 -2.4412 0.0036
PRW-Duplicate  (Duptuate for PRO-G) 102.0 -2.0734 0.0084
Lab standard 48.2 -0.8989 0.1262

M..)M “[u: /ﬁ Y

%1/15/48(



AQUA-Science
Environmental Toxicology Consultants

Page

Date: 11/10/98 Beacon Analylitcal
Chlorpyrifos
Client: Baseline Environmental Consulting Lot # 22798
Exp. 6/99
Type of ELISA: Chlorpyrifos,Ethyl
A1/A2 Ultrapure control C1/C2 PRW-4 Washington Ck.
A2/A4  0.03 ppb CPE calibrator C3/C4  PRW-5 Turning Basin
A5/A6 0.10 ppb CPE calibrator C5/C6 PRW-6A
A7/A8 0.30 ppb CPE calibrator C7/C8 PRW-6 Thompson Ck.
B1/B2 PRW-1 Rainsville Rd. D1/D2 PRW-7 Adobe Ck.
B3/B4  PRW-2 Upper Lynch Ck. D3/D4 PRW-8 Gilandir
B5/86 PRW-3 Lower Lynch Ck. D5/D6  PRW-Duplicate
B7/B8 PRW-3 Lower Lynch Ck. + 0.1ppb Diazinon D7/D8 Lab Standard
O.D. Avg.0.D. %CV %Bo O.D. Avg.0.D. %CV %Bo
A1 1.099 1.089 1.30 100.00 C1 1.286 1.340 5.65 123.00
A2 1.079 C2 1.393
A3 0.842 0.825 2.91 75.76 C3 0.772 0.697 15.22 64.00
A4 0.808 C4 0.622
A5 0.570 0.599 6.85 55.00 C5 0.718 0.713 0.99 65.47
A6 0.628 Ccé 0.708
A7 0.309 0.325 6.96 29.84 Cc7 1.131 1.260 14.43 115.66
A8 0.341 C8 1.388
B1 1.082 1.089 0.91 100.00 D1 0.956 0.983 3.88 90.27
B2 1.096 D2 1.010
B3 1.092 1.058 4.54 97.15 D3 1.358 1.295 6.94 118.87
B4 1.024 D4 1.231
B5 0.673 0.676 0.63 62.08 D5 1,138 1.111 3.44 102.02
B6 0.679 D6 1.084
B7 0.590 0.629 8.77 57.76 D7 0.544 0.525 5.26 48.16
B8 0.668 D8 0.505
A
D 1
Technician: Date: 2 {wk §

Study Director:

?‘/_ pate: (1 ][e[4¥



Petaluma Tree Planters
608 Petaluma Blvd South
Petaluma, CA 94952

CHAIN OF CUSTODY RECORD

Tum-around Time

Lab

Stado

AQUA- Scienee

* " Contact Person Reueg. ARS(LI —A*rEn]

707 765-6852 S“oR¥ 07 7C2-52F7F
Project No. Project Name and Location Analysi X
— S
PETALUMA RWER WATEARSTHED) s 3
N9
Samplers: (Signature) g\/‘é / 4 &‘
Sample ID Date Time Media | Depth No. of g § Detec-
No. Station Contain- ‘q. § Remarks/ tion
ers S| . Composite Limits
PRy- 1}’,:;":‘3 u-7-98 | o1:58 KD | V.o { i
PRuw-§ (T / 0z:09 6. J I e
oy (P )| [ Jezzo o |1 1~
PRw- E{'n'c'ifcx) J 02:37 0.5 | 7|7
Pry-3( Lo 3:00 0.5 ! 4%
nyfoom)
[PRw-4 (“ertapi=)) or:52 | | | o5 I v
PrRu-7 (Addec)| | [o03:13 | ] o5 | 1 |
PRW-8 (Gilardar)| 03:lo |\ | 1o ! 2 I
PRUDCRIEA) ) Joust | ) |10 | 4
pru-gd [ L e [TV 0 | v
Relinquished by: (Signature) ' Date /Time Received Date /Time Conditions of Samples Upon Arrival at
| I Laboratory:
Borltodif— | tlafas 42y Yiofog OS5 | Cood
Relinguished by: (Signature) Date  / Time R‘gceivcd by: (Signatur:) i Date /Time Remarks:
Relinquished by: (Signature) Date /Time Received by: (Signature) Date /Time

RS IR ETIY] ADIVING AP 82T



AQUA-Science

Environmental Toxicology Consultants

Enzyme-Linked Immunosorbant Assay (ELISA) Results

Client: Baseline Environmental Consulting

Project: Baseline 98-04
Type of ELISA: Chlorpyrifos,Ethyi
Source: Beacon Anayilitcal
Model: Insite™ Plate Kit
Lot No.: 22798
Date: 11/24/98

STANDARD CURVE Avg.%Bo Log ppb Chlorpyrifos (ppb)
0.03 ppb 90.1 -1.5071 0.0311 |
0.10 ppb 61.7 -1.0331 0.0927
0.30 ppb][ 30.1 -0.5056 0.3122
Chlorpyrifos Std. Curve
11/24/98
100 7
y = - 0.25372 + -59.959*"LOG(x) R*2 = 0.997
80 ~
(o]
m
2 60 -
]
40 j
20 r —r—r—r—r :
.01 1 1
CPE (ppb)
M 't/z%/ﬁ




AQUA-Science

Environmental Toxicology Consultants

Enzyme-Linked Immunosorbant Assay (ELISA) Results

SAMPLE ID " Avg.%Bo Log ppb Chlorpyrifos (ppb)

PRW-1 Rainsville Rd, 89.9 -1.5038 0.0314
PRW-2 Upper Lynch Ck. 110.4 -1.8457 0.0143
PRW-3 Lower Lynch Ck. 929 -1.5530 0.0280
PRW-3 Lower Lynch Ck. + 0.1 ppb CPE 60.8 -1.0178 0.0960
PRW-4 Washinton Ck. 84.2 -1.4089 0.0390
PRW-5 Tuming Basin 66.4 -1.1117 0.0773
PRW-6 Thompson Ck. 108.6 -1.8151 0.0153
PRW-6 Thompson Ck. + 0.1ppb CPE 65.6 -1.0986 0.0797
PRW-7 Adobe Ck. 87.5 -1.4634 0.0344
PRW-8 Gitandie {ilardyr 113.6 -1.8992 0.0126
PRW-Duplicate (Duphcabe for PRu-7) 91.2 -1.5256 0.0298
Lab standard 53.7 -0.8998 0.1259

Moy [w]q 2



AQUA-Science Page __
Environmental Toxicology Consultants

Date: 11/24/98 Beacon Analylitcal
: Chlorpyrifos
Client: Baseline Environmental Consulting Lot # 22798
Exp. 6/99
Type of ELISA: Chlorpyrifos,Ethyl
A1/A2 Ultrapure control C1/C2 PRW-4 Washington Ck.
A2/A4  0.03 ppb CPE calibrator C3/C4 PRW-5 Turning Basin
A5/A6 0.10 ppb CPE calibrator C5/C6 PRW-6 Thompson Ck.
A7/A8 0.30 ppb CPE calibrator C7/C8 PRW-6 Thompson Ck. + 0.1ppb CPE
B1/82 PRW-1 Rainsville Rd. D1/D2 PRW-7 Adobe Ck.
B3/B4 PRW.-2 Upper Lynch Ck. D3/D4 PRW-8 Gilandir
B5/B6 PRW-3 Lower Lynch Ck. D5/D6 PRW-Duplicate
B7/88 PRW-3 Lower Lynch Ck. + 0.1ppb CPE D7/D8 Lab Standard
O.D. Avg.0.D. %CV %Bo 0.D. Avg.0D. %CV %Bo
A1 0.753 0.764 1.94 100.00 C1 0.588 0.643 12.10 84.22
A2 0.774 c2 0.698
A3 0.653 0.688 7.19 90.11 C3 0.470 0.507 10.32 66.40
A4 0.723 C4 0.544
A5 0.453 0.471 5.40 61.69 C5 0.801 0.829 4.78 108.58
A6 0.489 Cé 0.857
A7 0.215 0.230 8.94 30.06 Cc7 0.525 0.501 6.77 65.62
A8 0.244 Cs 0.477
B1 0.691 0.687 0.93 89.N1 D1 0.605 0.668 13.34 87.49
B2 0.682 D2 0.731
B3 0.832 0.843 1.85 110.41 D3 0.911 0.868 7.09 113.62
B4 0.854 D4 0.824
B5 0.720 0.709 2.19 92.86 D5 0.612 0.697 17.16 91.22
B6 0.698 D6 0.781
B7 0.464 0.464 0.00 60.77 D7 0.430 0.410 6.90 53.70
B8 0.464 i D8 0.390
Technician: M{ Date: Ul /Zj/{[
Study Director: Date:




AQUA-Science
Environmental Toxicology Consultants

Enzyme-Linked Immunosorbant Assay (ELISA) Results

Client:

Project:

Type of ELISA:
Source:

Model:

Lot No.:

Date:

Baseline Environmental Consulting

Baseline 98-04
Diazinon

Beacon Anaylitcal
Insite™ Plate Kit
12798

11/25/98

STANDARD CURVE !
0.03 ppb

Avg.%Bo
88.3

Log ppb
21,5016

Diazinon (ppb)
0.0315

0.10 ppb|

67.6

-1.0371

0.0918

0.50 ppb||

34.1

-0.2851

0.5186

% BO

90 -
80-1
70 -
60 -
50 -

40 -

30

Diazinon Std. Curve
11/25/98

y = 21.452 + -44.497"LOG(x)

.01

LR

A

Diazinon (ppb)

R*2 = 0.997




AQUA-Science
Environmental Toxicology Consultants

Enzyme-Linked Immunosorbant Assay (ELISA) Results

SAMPLE ID L Avg.%Bo Log ppb Diazinon (ppb)
PRW-1 Rainsville Rd. | 92.7 -1.6014 0.0250
PRW-2 Upper Lynch Ck. 106.3 -1.9066 0.0124
PRW-3 Lower Lynch Ck. 68.9 -1.0672 0.0857
PRW-3 Lower Lynch Ck. + 0.1 ppb Diazinon 52.7 -0.7025 0.1984
PRW-4 Washinton Ck. 23.8 -0.0516 0.8879
PRW-5 Turning Basin 38.4 -0.3816 0.4154
PRW-6 Thompson Ck. 77.2 -1.2533 0.0558
PRW-6 Thompson Ck. + 0.1ppb Diazinon 53.4 -0.7173 0.1917
PRW-7 Adobe Ck. 83.0 -1.3823 0.0415
PRW-8 Gilangis Giloediy 86.5 -1.4614 0.0346
PRW-Duplicate ( Dupli et for PRU-7 ) 91.3 -1.5690 0.0270
Lab standard 50.8 -0.6593 0.2191
w25ty




AQUA-Science
Environmental Toxicology Consultants

Page

Date: 11/25/98 Beacon Analylitcal
Diazinon
Client: Baseline Environmental Consulting Lot # 12798
Exp. 6/99
Type of ELISA: Dlazinon
A1/A2 _ Ultrapure control C1/C2__ PRW-4 Washington Ck.
A2/A4 0.03 ppb Diazinon calibrator C3/C4  PRW-5 Turning Basin
A5/A6 0.10 ppb Diazinon calibrator C5/C6 PRW-6 Thompson Ck.
A7/A8 0.50 ppb Diazinon calibrator C7/C8 PRW-8 Thompson Ck. + 0.1ppb Diazinon
B1/B2 PRW-1 Rainsville Rd. D1/D2 PRW-7 Adobe Ck.
B3/B4 PRW-2 Upper Lynch Ck. D3/D4 PRW-8 Gilandir
B5/B6 PRW-3 Lowsr Lynch Ck. D5/D6é PRW-Duplicate
B7/B8 PRW-3 Lowsr Lynch Ck. + 0.1ppb Diazinon D7/D8 Lab Standard
OD. Avg.0.D. %CV %Bo OD. Avg.0.D. %CV %Bo
A1 1.854 1.901 3.50 100.00 C1 0.399 0.452 16.44 23.75
A2 1.948 C2 0.504
A3 1.666 1.678 1.01 88.27 C3 0.708 0.731 4.36 38.43
A4 1.690 C4 0.7583
A5 1.276 1.285 0.99 67.60 C5 1.480 1.468 1.16 77.22
A6 1.294 C6 1.456
A7 0.639 0.649 2.18 34.14 C7 0.911 1.015 14,43 53.37
A8 0.659 C8 1.118
B1 1.683 1.763 6.38 92.71 D1 1.420 1.577 14,08 82.96
B2 1.842 D2 1.734
B3 1.970 2.021 3.563 106.29 D3 1.602 1.644 3.61 86.48
B4 2.071 D4 1.686
B5 1.264 1.311 5.02 68.94 D5 1.793 1.735 4.73 91.27
B6 1.357 D6 1.677
B7 1.025 1.002 3.25 52.71 D7 0.965 0.966 0.07 50.79
B8 0.979 D8 0.966
Technician: 4//# ' Date: l[! 7,5/4V
Study Director: Date:




Petaluma Tree Planters CHAIN OF CUSTODY RECORD Tum-around Time Yﬁbxt(d/l(
608 Petaluma Blvd South Lab AQUA- Seenee
Petaluma, CA 94952 * " Contact Person -
707 765-6852 WoOrREL - 707 762-$27%
Project No. Project Name and Location Analysi I
S
- PETALUMA RWCR WATEATHE) § J
—— N9
Samplers: (Signature) % / 4 &l‘
Sample ID Date Time Media | Depth No. of g § Detec-
No. Station Contain- .'5 § Remarks/ tion
ers S| O Composite Limits
. 0.% i
m'f{%: \ 85;.»\. !,Ijo 0.5 ! i
Pro-1 (*a0a'™) 3 Galfyo | 05 ] | il
PRu-2 (5’:&:‘“) 3% Lo | o S ; | v
PRY-3(Symea ek 1% ol 0 0.5 ‘ v 1Y
o 'J
PRu-4 (et "o, , 0.5 ‘ il
Y L4 c
PRU-T (Adske ck) 2%l o |l o5 ( |
. S o
PR -8 (Gilardar) T anltl o | 10 l W%
s ) - “onltho | o5 | | 17
(PeP) I Duprenh forGoud 7 |
Relinquished by: (Signature) Date /Time Received by: (Signature) Date /Time Conditions of Samples Upon Arrival at
y . Laboratory: gD
R R
Relinquished by: (Signature) Date /Time Received by: (Signaturc) Date / Time Remarks:

Relinquished by: (Signature) Date  / Time Received by: (Signature) Date  / Time
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